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Abstract: A multi-stage AO process was adopted in a wastewater treatment plant in Shenzhen
while the effluent quality met the first level A criteria of Discharge Standard of Pollutants for Municipal
Wastewater Treatment Plant (GB 18918-2002). With the further development of urban water environment
management, the effluent discharge standards require further improvement to meet the quasi-class IV
criteria of Environmental Quality Standard for Surface Water (GB 3838—2002). The operation data in the
past year indicated that the effluent concentrations of COD, BOD; and SS could meet the quasi-class IV
criteria for surface water. The NH,"=N, TN and TP concentrations of the effluent could basically meet the
standards, and the standard compliance rates were above 80%. This paper proposed to optimize the
operation management to meet the requirements of high discharge standards based on the actual operation
effect and combined with the potential of the existing facilities. Specific optimized measures were as
follows: the target values of ammonia in the precise aeration control system were set at 0.5-1 mg/L; the

influent distribution ratio was 1:1:1/5:3:2 by precise measurement; the internal reflux ratio of the third
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stage was 50%; the dosages of chemical phosphorous removal were 35-40 mg/L; the sludge retention time

of biological phosphorous removal was 19.3 d. The measures have been taken into project scheme for

upgrading the wastewater treatment plant, which will guide the next upgrading work.
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Tab.1 Design influent and effluent quality

mg- L™

moH COD |BOD, | SS | NH,*~N | TN | TP
itk 540 | 205 |282 50 63.5] 6.5
—Z A K 50 10| 10 5 15 105
K HEIVZEHK | 30 6 6| 1.5 10 | 0.3
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Fig.1 Process flow chart of wastewater treatment
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Fig.2 Schematic diagram of multi-stage AO process
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Tab.2 Actual influent and effluent quality and
standard compliance rate

moH COD |BOD,| SS [NH,-N| TN | TP
i V) KA 579.0| 304 | 484 | 35.15 |40.74|5.74
(mg- F/MA 114.0]50.0 | 38 | 7.48 |10.56/1.01
L) M 249.9(128.2|161.7| 22.54 |28.85|3.07
K/ I KAE 296 | 34 | 8 | 1.78 [13.17/0.40
(mg- f/ME 72 120 | 5 | 0.06 |2.82(0.04
L") SEHE 136 | 21| 5 | 0.60 |8.56/0.22
AR —4 A 100 | 100 | 100 | 100 | 100 |100
/% | FKMHEVIE | 100 | 100 | 100 | 99.5 |83.2(81.9
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Fig.3 Cumulative frequency distribution of NH,"-N, TN
and TP in effluent
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H99. 5% , EAFAUA 2 d Bt H bR AE RS, B KA
LA 1. 78 mg/L, M BUIR 7K NH,'-N A i 5]
b v SR AT BN B A A PR R RS E IR AR o
PR HE 7K TN<10 mg/L F HLBI A 83. 2% , B M 25 HE K
TN AN 16. 8% ik AN B Fbn i 23K, H 7K TN<11
mg/L 1 12 mg/L (4 Fe A5 73 51 4 97. 3% F199. 7%, 1,
L0 K TN MR B2 B AR 1~2 mg/L B AT A2 34 F5
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fIK0. 1 mg/L RIATA2E T5F5 o

G A ER T B R 1B AT 34, T K K R
S BRAEAK K BN L2 3

*£3 EITE# KK RS EBR#EAKERITEE

Tab.3 Comparison of design influent and actual

influent quality mg- L™

woH COD | BOD, | SS |NH,-N| TN | TP
Btk 540 | 205 [282| 50 |63.5 |65
90% {AIEZRMEK | 326 | 172 |236| 27.21 |34.01]3.77
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HEKOK . Horr, #E7k COD \NH,~N TN F1 TP ¥« &
A AR 60% , 33E 7K BOD, F1 SS #k BE A R 15 11
{1 80% , 2 Wk 5 IR A4 5040 171 1 41K, b 3L
FELETUAR, T2 WA it — 20248
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929.9 d, {5 e 4 0. 024 kgBODJ/(kgMLSS-d),
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FEAEAREFETLFE (0~1 mg/L) PN I K5 88 VAR 1 38 42
G, 0B (B A B s R ) S B N S B, LB G
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sAL LR B, FE L TG KA £ K
K HBLK B +RT R HE 7 5, S/ it e, SCPR
i A7 A AN G B E YT, T RS B AR AT A Gt K IR
i, R e DA RL 22 R A7 2R K Y SR B . E
HERBOPR HE HPREER R, 15 7K Ab 38 ) E 7K U i a0 20
SRS B 4 ), DA S B AR VR A AT S04 B AR IR
ZH A0 RGARIFRE BRI AR . R IR L
AR i B SR gt i S L SR [T s ], DA S A
G M K AR A T S A A R b R, S
i AV 42 R R 3 45 K B L 18R RN AL fe A DR
Sy 7 3 T KA BRI B R BRBEACR . bR
BATH, 290 A0 T2 &G0k K i R S 3
KB B 5] o3 B i U i 2 e 7 =X, BA3E
A3 R R HEK VR, 5 Ak BBl AR B R o AR P A4
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A EC R K A, AL LL L BB 4 = R A n i
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g b, 29 A0 T LG — RPN LT E
N [T, T 4 2 45 A AR B i A B i b S A Ak
N T3, 45 kK A TR A I i R T 2 R AL
Ko AL b HEKOK R K U B DL RIS M
PR A AL LS i I BE RTHR . M RIEZ % A0
T WA AR, TR B &% A0 Bl i ¥k

TT P I, 30 Ao 5 T T YR T 38 R 2 85 R 48 TN 2%
PRACR . 205 KA B Bt =g I, B3 Lok
0~50% , Her—4% . g N Il i 1Ry B, R
BATKBCIRET G o FE—R A HE bR AE T, BIRE
FAANAEAR B AT N I3, [RI90E HE R 25% . R ARIE
K TN e B R i 3 i e /K o IV 2 b i, ml f 1k 42
o A i PN [0 3 B 3 n 42 8 31 50% ) , 5k H 7 — 2%
TR AO BTSN IR . TR R i s
Jite P [0 35 5 T 2 i AR RO AARIE 7K TN S8 b ) 4
Tt 58 A AT AT Y o AT H oy S35 7K TN Ve B Oy
8.56 mg/L, /K TN ik bR PR BE 5 83. 2% #R4fE
R KK BT 5 e HE RIS LR, HE K TN R B 7 [
I 1~2 mg/Lo WFFE 'R, N A1 L R B AE — 2 2
JE BT TN L BR AR 45505 KA BT s 17 3
AR VB IR LA A RS [, 29 A0 T2
P ] 3 e T A A 852 DA iy i) T S R IR AT
e N [l AR A A Y — 2 N IR (50%) 5%
W1 (0~50% ) — 2% N 1 (0~50% ) o Hi 4 152401
ANRZE SR =G0 LR HE R 50% A BERSORIE H 7K TN
Fagikbr . £5 b, il S P R AL, [R5 &
HEAK B IE A S5 B, BEAS 35 FEAIK HE /K TN R A X
W, SEBLABRHERL -
4.4 RN/ EYIBRTERE

A= Wy B AR ME 1 7K TP<1. 0 mg/L, fE — X A
P 2 M K ME IV PR MEZER T, W25 B Ak 27
Bl %75 K03t A AR A R S5 30 mg/L
) PAC R3IE H 7K TP AR E 38 81— 2% A BRifi, -3 7K
TP 0. 22 mg/L. A & MK HE IV 2845 4, K
TP 75 B IK 0. 1 mg/Lo ARHE BTG 55, 75 34 m
2.5 mg/L 1Y PAC, 75 [& H K GE bR 1) 28 42 2280, B4
5~10 mg/L () PAC BE % i 12 i HE AR HE 22K
I K B A B 8 245 57 PAC A9 5% i i 3R 8 5] 35~40
mg/L, ] JRAIE 7K TP e B A2 1k 31 b 3Kk IV 25 b5
HE o AEYIBRBE R G 3 R s HE R A s e ok
SRR , R I X V5 YR A i R A A YRR
BEBE I G . AT H AR L 5 el R 19. 3
d, SR i e Ad B it i = REBR 5 8005
IKAE BT H AT HETE AN , Ge T A Py SEBRF- 2475 e
%1529, 9 d, B & T HE. AEfeitiE etk
— 7 2l Y i AR, 59— D7 s ek T
b, FERGBRBECE TR T97KAE3 K TP 43
A %0 s, K TP>0. 3 mg/L I B 28 4t KA 4k T
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5 #4%
TIN5 KA BRI 29 A0 T2, K
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A=/ HE Y BRI RE 1 S5, REAS PRI Hi K AR 1k
FITH IR BIARMEZOR o 4R A as AT 2 020 1
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o T PREEIZIGKAEBE S bRl PR,
SR VA I B ST AR , LA N [R) 2695 Kk Ak B
e bn ek RS S %
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